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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



l .This document has been translated by computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the suitable catalyst for exhaust air gas 
cleanups for it to be efficient and purify the nitrogen oxide (NOx) in the RIN exhaust gas which contains charge 
especially oxygen in the technology for purifying the exhaust gas discharged from an internal combustion engine a 
combustor, etc. superfluously, and the exhaust air gas cleanup method ' 
[0002] 

(Description of the Prior Art] As a catalyst for purifying the included exhaust gas with which **** etc spreads an 
oxidization component and a reduction component like the exhaust gas of the conventional automobile engine the 
catalyst of 3 yuan is used widely. This is a catalyst which makes a principal component the activated alumina which 
supported various components including a noble-metals component and the Seria (Ce) components, such as Pt Pd and 
Rh, is efficient and can purify the hydrocarbon (HC), carbon monoxide (CO), and nitrogen oxide which are an'iniiiriou 
ingredient in exhaust gas. 

[0003] On the other hand, the lean bum engine operated also with an air-fuel ratio higher than theoretical air fuel ratio 
trom a viewpoint of the improvement in mpg and discharge curtailment of a carbon dioxide attracts attention in recent 

e ? tl0na y Wh,ch 1S operated near me theoretical air fuel ratio, as compared with the exhaust gas (it is callec 
SUTOKI exhaust gas) of an engine, the exhaust gas (it is called RTN exhaust gas) of such an engine has high oxygen 
content, and it becomes inadequate [ the above-mentioned 3 yuan catalyst ] purifying [ of nitrogen oxide ] it Then a 
2S^5fT ySt ^ 1UCh 1S efficient 311(1 030 P urif V m e nitrogen oxide of lean burn engine exhaust gas was desired 
[0004] It sets in RTN exhaust gas and the zeolitic catalyst which supported various kinds of metal components to 
zeolites, such as Y type, an L type, a mordenite, and a MFI zeolite, is NOx under coexistence of hydrocarbons It has 
the capacity which can be purified comparatively efficiently. Although it is admitted as this metal component of 
transition-metals components, such as copper (Cu), cobalt (Co), silver (Ag), nickel (nickel), and iron (Fe) and the 

?St T 8 ^ 8 T P ° nent P,atinUm ^ ' S effective NOx Cu-zeolitic catalyst which supported inside or Cu excelled 
L NOx J also in the bottom of the high rate-of-flow gas conditions comparatively In order to show the decontamination- 
capacity force expectation was hung on application to exhaust air gas cleanups, such as small mobile emission sources 
like an automobile, and a fixed type engine for private power generation. 

[0005] However, since there is the following trouble in the zeolitic catalyst which supported the above-mentioned 
metal component, it has not resulted in utilization as a catalyst for exhaust air gas cleanups of the automobile driven on 
KIN conditions. First, NOx The temperature requirement which can be purified comparatively efficiently is narrow 
and it is 1 50 to 300 degrees C NOx comparatively sufficient in a low temperature field especially The 
decontamination-capacity force is not acquired. Moreover, there is comparatively little hydrocarbon in exhaust gas 
especially it is HC/NOx. At the conditions from which a ratio becomes five to six or less it is NOx The 
decontamination-capacity force declines rapidly. Furthermore, since there is a fundamental trouble that degradation is 
very intense under the hot (600 degrees C or more) conditions (hydrothermal conditions) containing a steam it has not 
resulted in utilization as a catalyst for exhaust air gas cleanups from a RTN barn automobile 

[0006] | NOx in the above-mentioned degree field of low temperature To improvement in the decontamination-capacity 
force, for example by preparing a noble metal catalyst layer in the lower layer of Cu-zeolitic-catalyst layer the heat of 
reaction in a noble metal catalyst layer is used, and operating the upper Cu-zeolitic catalyst from low temperature more 
is already proposed by JP, 1-1 27044, A, JP,5-68888,A, etc. However, since degradation becomes intense in this case for 
the oxidation reaction heat in a lower layer noble metal catalyst layer or oxidization consumption of the HC is further 
earned out preferentially for the strong oxidization activity of a noble metal catalyst layer, it is NOx. Decline in the rati 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 7/29/0' 



of purification is caused. This influence is large especially when making a noble-metals component live together in Cu 
..zeolitic-catalyst layer (JP, 1-3 1074, A, JP, 5- 168939, A). 

[0007] moreover if Pt system catalyst is used - 200-250 degrees C - comparatively - a low-temperature region - 
NOx although it can convert - N2 Not only inversion but generation of N2 O cannot be disregarded, but it is in the 
situation which cannot be used from the bad influence to environment if it remains as it is. 

[0008] It is low HC/NOx at Cu-zeolitic catalyst, Pt system catalyst, and any catalyst. At the exhaust gas conditions of a 
ratio, it is NOx. Decontamination capacity becomes inadequate. Then, the purification method which supplies HC it is 
incomparable to a reducing agent, alcohols, etc. to a catalyst entrance in 2nd order is also proposed. In this case, 
although the method of mounting the tank of a reducing agent, the method of using fuel for a reducing agent directly, 
etc. are proposed, in the case of the former, the loading place of a tank, the trouble of the increase of a weight, and in 
the case of the latter, the trouble that the mpg of an engine falls victim arises 
[0009] 

[Problem(s) to be Solved by the Invention] this invention is the degree field of low temperature, and low HC/NOx. At f 
ratio, it is NOx of a zeolitic catalyst. The decontamination-capacity force aims at offering the catalyst for the 
inadequate exhaust air gas cleanups of the practical use level which solved the above-mentioned trouble that 
degradation was intense under high-temperature-hot-water heat conditions, and raised the performance sharply, and the 
exhaust air gas cleanup method. 
[0010] 

[Means for Solving the Problem] One or more sorts of components as which this invention was chosen from Pt 
component, Pd component, and Rh component, The catalyst bed containing one or more sorts of components chosen 
from the alkali component, the alkaline-earth component, and the rare earth component is made into the 1st catalyst 
bed. The catalyst for exhaust air gas cleanups which prepared the 2nd catalyst bed which contains a silica and beta 
zeolite on it, and prepared further the 3rd catalyst bed which makes a principal component the zeolite containing Gu 
component and/or Co component on it is prepared. An A/F ratio installs this catalyst for exhaust air gas cleanups in the 
exhaust air system of the internal combustion engine operated on condition that 14.7 or more RIN. 5% or more of 
oxygen densities, and HC/NOx When 0 is exceeded, and a ratio circulates and' contacts ten or less exhaust gas, a highei 
purification performance is attained by attaining the above-mentioned purpose and making the 2nd catalyst bed contain 
a silica and beta zeolite especially. 

[001 1] The catalyst which becomes this invention consists of the three above-mentioned layers, and has the big feature 
in the way of combining. The 1 st catalyst bed is NOx. It oxidizes and is NOx with more high reactivity. It has the role 
converted into a seed and is NOx of the 3rd layer. The low-temperature activity of a reducing agent (reduction catalyst} 
is promoted. The 2nd catalyst bed carries out the trap of the HC efficiently, when exhaust gas is in the degree field of ' 
low temperature, and it is NOx of the 3rd layer. If it becomes the temperature region where reduction material operates 
HC will be supplied, and it is NOx. Reduction is promoted. Here, by making the 2nd catalyst bed contain a specific 
silica and specific beta zeolite, a convenient pore distribution is formed in the trap of HC, and purification efficiency is 
improved remarkably. The 1st and 2nd catalyst beds are NOx of the 3rd catalyst bed which deteriorated by ******** 
(ing) under a high-temperature-hot-water heat condition. Oxidation capacity and HC adsorption are compensated and 
this compensates a deteriorated part of a catalyst. 

[0012] How of the three above-mentioned layers to combine is NOx. The catalyst bed which contains a noble-metals 
component for the catalyst bed containing reduction material on the maximum front face is arranged in the lowest 
layer. NOx If a reduction material layer and a noble metal catalyst layer are contacted directly, it may not necessarily 
be desirable that the reaction of active ingredients occurs etc. in respect of catalyst de-activation. At this invention, it is 
NOx. By arranging a silica and beta zeolite between a reduction material layer and a noble metal catalyst layer, the 
adsorption property of HC was raised remarkably and high endurance which was excellent by this is also realized. 
[0013] The influence of the mean particle diameter of the amount of silicas which the pore distribution in the 2nd 
catalyst bed is important, and it is made to contain in this invention, and its silica raw material is large. It is NOx when 
the capacity sum of with a lnm or more diameter [ 4nm or less ] pore is 50% or more of capacity total of with a lnm oi 
more diameter [ lOOnm or less ] pore as a pore distribution in the 2nd catalyst bed. The improvement effect of a 
purification performance is large. The amount of silicas made to contain has desirable 10-50 weight section to beta 
zeolite, and, as for the mean particle diameter of the silica raw material, it is desirable that it is [ lnm or more ] 4nm or 
less. Here, one or more sorts of components chosen from Mg, calcium, K, Ba, La, Sr, Cs, and Ce as the alkali which th. 
1st catalyst bed contains, an alkaline earth, and a rare earth component are effective, and, as for the content of this 
component, an effect is demonstrated in 0.6 mols or less exceeding 0.1 mols of honeycomb-like monolithic catalyst 1L 
scaling. If many [ when there are few contents of this component, its effect is small, and / too ], the effect of noble 
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metals will be negated. 

[0014]-As for the silica / alumina ratio of beta zeolite of the 2nd catalyst bed used by this invention, it is desirable that 
it is [ or more 20 ] 150 or less. If a silica / alumina ratio is too small, a zeolite skeleton will become unstable, if a silica 
alumina ratio is too large conversely, the force of holding HC will become weak, and it becomes impossible'to store 
HC to the temperature in which the 3rd catalyst bed carries out an operation start. Moreover, as an amount of beta 
zeolites of the 2nd catalyst bed, lOOg or less is effective more than honeycomb -like monolithic catalyst 1L per 20g. 
[0015] NOx As a zeolite of the 3rd catalyst bed containing reduction material, although Y type zeolite, a FERIE light, . 
mordenite, etc. have activity, a MFI zeolite and/or beta zeolite are especially effective, and, as for its silica / alumina ' 
ratio, 80 or less [ 20 or more ] are desirable. If a silica / alumina ratio is too small, while a zeolite skeleton will become 
unstable, the amount of the active ingredient (Cu and/or Co) supported with the ion exchange becomes superfluous, 
dispersibility falls and the activity per active spot falls rapidly, pseudo-** of the active spots tends to happen and 
degradation by the so-called sintering becomes easy to progress. However, if a silica / alumina ratio is too large, there 
will be too few active spots and sufficient activity will not be obtained. 

[0016] Moreover, the amount of coats (support) of the 3rd catalyst bed has desirable 300g or less more than 
honeycomb-like monolithic catalyst 1L per 120g. If there are few amounts of coats of a catalyst bed, the activity under 
high simian virus will become inadequate, if many [ conversely / too ], diffusion of the reaction molecule to the 1st 
layer and the 2nd layer will be barred, or a bad influence, like pressure loss becomes large will arise. Since it will 
stabilize more and the high catalyst of thermal resistance and endurance will be acquired by hydrothermal processing, 
re-composition, etc. if crystallinity is raised, the zeolite in this invention is desirable. 

[0017] In acquiring the catalyst for exhaust air gas cleanups which becomes this invention, as a raw material of the 
metal component supported to a zeolite, various compounds, such as an inorganic-acid salt, an oxide, organic acid 
chloride, a chloride, a carbonate, sodium salt, an ammonium salt, and an ammine complex compound, can be used, and 
it can support with methods usually used, such as an ion-exchange method and the **** method. Although a desirable 
result may be given by using a metal raw material in many cases with a solution, adding an acid or a base in the 
solution, and adjusting pH suitably when based on the usual ion-exchange method and the sinking-in method, this 
invention is not restricted by the supporting method. 

[00 1 8] In order to multilayer, it is necessary to use the catalyst used for this invention in a honeycomb configuration. Ir 
this case, the zeolitic catalyst which becomes this invention is applied and used for honeycomb-like support. As this 
honeycomb material, although the thing of the quality of a cordierite is generally used widely, the honeycomb support 
which is not limited to this and consists of a metallic material is also effective. Since the touch area of a catalyst and 
exhaust gas becomes large and pressure loss is also suppressed by making the configuration of a catalyst into the shape 
of a honeycomb, there is vibration, and it becomes advantageous when processing a lot of exhaust gas in the limited 
space uses as a catalyst for exhaust air gas cleanups of an automobile demanded. 

[0019] In this invention, the above-mentioned honeycomb-like monolithic catalyst is installed in the exhaust air system 
of the internal combustion engine with which an air-fuel ratio is operated on 14.7 or more RIN conditions, an oxygen 
density is 5% or more, and when the ratio (= HC/NOx ratio) of the amount of hydrocarbons required for nitrogen oxide 
and a hydrocarbon to react and convert nitrogen oxide into nitrogen and the amount of nitrogen oxide circulates and 
contacts ten or less exhaust gas, an efficient exhaust air gas cleanup is realized. If an oxygen density is low and there 
are too many amounts of hydrocarbons, since coking to a catalyst front-face top will tend to happen and catalyst de- 
activation will be promoted, by using it in the range of the above-mentioned exhaust gas conditions, it can fully be 
equal also to prolonged use, and a high purification performance can be maintained 
[0020] 

[Example] Hereafter, this invention is not limited by this although this invention is further explained in full detail 
according to an example. 

[0021] the inside of the oven after adding the powder of an activated alumina and agitating in the formation 
dinitrodiammine platinum solution of the 1st catalyst bed of <an example 1 (1)> - 120 degrees C - the inside of 8- 
hour dryness and an air air current - 500 degrees C « 2 hours - calcinating - Pt - about 1.0 wt(s)% - supported pt- 
activated-alumina powder was obtained A nitric-acid acid alumina sol and water were put into this catalyst powder at 
the magnetic pole mill pot, it mixed and ground for about 20 minutes, and the slurry of Pt-activated alumina was 
obtained. The addition of an alumina sol was made into 5wt(s)%. Thus, after it applied the obtained slurry to nature 
honeycomb support of cordierite 1.0L with about 400 passage per 1 square inch cross section and it carried out hot air 
drying at 150 degrees C, it calcinated at 500 degrees C for 1 hour, and the honeycomb catalyst of catalyst coat **** 30 
g/L was obtained. After dipping this honeycomb catalyst in the mixed-water solution containing a calcium acetate, a 
barium acetate, and a lanthanum nitrate, it dried at 120 degrees C, it calcinated at 500 degrees C for 1 hour, and 
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honeycomb-catalyst aluminum which carried out the coat of per [ of 0.1 mols of each ] honeycomb catalyst, 0.2 mols, 
and. the 1 st catalyst bed contained 0. 1 mols for calcium, Ba, and La was obtained. 

[0022] (2) Formation Si02 / aluminum 203 of the 2nd catalyst bed The slurry in which a mole ratio adds the silica sol 
and water whose mean particle diameter is L2nm to the powder of the H type beta zeolite of about 35, puts into a 
magnetic ball mill pot, mixes and grinds for about 30 minutes, and contains beta zeolite and a silica was obtained. The 
addition of the silica sol at this time is Si02. It carried out and could be 25wt(s)%. Thus, the obtained slurry was 
applied to honeycomb-catalyst aluminum obtained in the above-mentioned example 1, and the honeycomb-catalyst 
object A2 which calcinates at 500 degrees C for 1 hour, and has the 2nd catalyst bed of about 60 g/L for the amount of 
coats was acquired following 150-degree C hot air drying. 

[0023] The solid which calcinated the above-mentioned slurry for 1 hour, and obtained it at 500 degrees C after 150- 
degree-C dryness was broken, and this pore distribution and pore volume were measured. Consequently, the capacity 
sum of with a lnm or more diameter [ 4nm or less ] pore was 68% of capacity total of with a lnm or more diameter 
[ lOOnm or less ] pore. 

[0024] (3) They are Si02 / aluminum 203 in the copper nitrate of manufacture concentration 0.1 7M of formation of tb 
3rd catalyst bed, and a three-layer catalyst, and a cobalt-nitrate mixed-water solution (Cu:Co=8:2). The mole ratio 
could add the powder of the Na type MFI zeolite of about 35, and it agitated, and separated solid-liquid by 
subsequently filtering, the above-mentioned churning / filtration operation - 3 circuit ****** - by things, the MFI 
zeolite-catalyst cake which carried out ion-exchange support of Cu and the Co was obtained drying this cake at 120 
degrees C among an oven for 24 hours or more, and calcinating at 600 degrees C under air atmosphere for 4 hours 
using an electric furnace subsequently - Cu - 3.9w% and Co - 0.8wt(s)% - the supported Cu-Co-MFI catalyst 
powder was obtained This catalyst powder was mixed with an alumina sol and water, the magnetic ball mill pot ground 
for 20 minutes, and it considered as the slurry. The three-layer catalyst 1 which becomes an example 1 was acquired by 
coating the above-mentioned honeycomb catalyst A2 with this slurry, and calcinating at 450 degrees C among 8-hour 
dryness and an air air current by 120 degrees C among an oven for 1 hour. The amount of coats of this 3rd catalyst bed 
was about 220 g/L. 

[0025] It sets in the <example 2> example 1, and they are Si02 / aluminum 203 about the MFI zeolite powder of the 
3rd catalyst bed. Except that the mole ratio replaced with the Na type beta zeolite of about 42, the three-layer catalyst 2 
which becomes an example 2 similarly was acquired. 

[0026] In the <example 3> example 1, the three-layer catalyst 3 which becomes an example 3 similarly was acquired 
except having replaced Pt (1.0wt%) of the 1st catalyst bed with Pd-Rh (1.2wt%-0.2wt%). 

[0027] In the <example 4> example 1, the three-layer catalyst 4 which becomes an example 4 similarly was acquired 
except having replaced 0. 1 mols of calcium of the 1st catalyst bed, 0.2 mol of Ba(s), and 0. 1 mol of La(s) with 0 05 mo 
[ of Mg ], and 0. 13 mol [ of Ba(s) ] K 0.02 mols. 

[0028] In the <example 5> example 1, the three-layer catalyst 5 which becomes an example 5 similarly was acquired 
except having replaced 0.1 mols of calcium of the 1st catalyst bed, 0.2 mol of Ba(s), and 0.1 mol of La(s) with 0 2 mol 
of Ba(s), 0.05 mols of Sr, Cs 0.04, and 0.29 mol of Ce(s). 

[0029] In the <example 6> example 1, the three-layer catalyst 6 which becomes an example 6 similarly was acquired 
except having replaced 0. 1 mols of calcium of the 1st catalyst bed, 0.2 mol of Ba(s), and 0. 1 mol of La(s) with 0.08 mo 
of La(s). 

[0030] In the <example 7> example 1, the three-layer catalyst 7 which becomes an example 7 similarly was acquired 
except having replaced 0.1 mols of calcium of one catalyst bed, 0.02 mol of Ba(s), and 0 1 mol of Lafs) with 0 3 mol o 
Ba(s), and 0.3 5 mol of Ce(s). 

[003 1] In the <example 8> example 1, it sets to manufacture of the 2nd catalyst bed in an example 1, and is the additioi 
of a silica sol Si02 The three-layer catalyst 8 which becomes an example 8 similarly was acquired except having 
carried out and having considered as 12wt(s)%. As a result of breaking the solid calcinated and obtained and measuring 
this pore distribution and pore volume after drying the slurry for the 2nd catalyst bed like an example 1, the capacity 
sum of with a lnm or more diameter [ 4nm or less ] pore was 54% of capacity total of with a lnm or more diameter 
[ lOOnm or less ] pore. 

[0032] In manufacture of the 2nd catalyst bed in the <example 9> example 1, the three-layer catalyst 9 which becomes 
an example 9 similarly was acquired except having considered as 46wt(s)%, having used the addition of a silica sol as 
Si02. As a result of breaking the solid calcinated and obtained and measuring this pore distribution and pore volume 
after drying the slurry for the 2nd catalyst bed like an example 1, the capacity sum of with a lnm or more diameter 
[ 4nm or less ] pore was 50% of capacity total of with a lnm or more diameter [ lOOnm or less ] pore. 
[0033] In manufacture of the 2nd catalyst bed in the <example 10> example 1, the three-layer catalyst 10 which 
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becomes an example 10 similarly was acquired except having considered as 60wt(s)%, having used the addition of a 
•silica sol as Si 02. As a result of breaking the solid calcinated and obtained and measuring this pore distribution and 
pore volume after drying the slurry for the 2nd catalyst bed like an example 1, the capacity sum of with a lnm or more 
diameter [ 4nm or less ] pore was 45% of capacity total of with a lnm or more diameter [ lOOnm or less ] pore. 
[0034] In manufacture of the 2nd catalyst bed in the <example 1 1> example 1, the three-layer catalyst 1 1 which 
becomes an example 1 1 similarly was acquired except having considered as 6wt(s)%, having used the addition of a 
silica sol as Si02. As a result of breaking the solid calcinated and obtained and measuring this pore distribution and 
pore volume after drying the slurry for the 2nd catalyst bed like an example 1, the capacity sum of with a lnm or more 
diameter [ 4nm or less ] pore was 40% of capacity total of with a lnm or more diameter [ lOOnm or less ] pore. 
[0035] In the <example 1 of comparison> example 1, the two-layer catalyst Refl which becomes the example 1 of 
comparison similarly was acquired except having coated the 3rd catalyst bed directly on the 1st catalyst bed, without 
preparing the 2nd catalyst bed. 

[0036] In the <example 2 of comparison> example 1, it considers as an alumina sol instead of a silica sol on the 
occasion of the 2nd catalyst bed formation, and is aluminum 203 to beta zeolite about the addition. The three-layer 
catalyst Ref2 which becomes the example 2 of comparison similarly was acquired except having carried out and havim 
considered as 6wt(s)%. 

[0037] Durable processing of the <example 1 of catalyst performance test> catalyst; the catalyst which becomes the 
above-mentioned example and an example of comparison was included in the exhaust air system of engine DYNAMO 
equipment which installed the 4-cylinder 2.5L DIZE engine, and rapid durable processing of 600 degree-Cx 50 hours 
was performed with catalyst inlet temperature. Next, the catalyst which becomes an example and the example of 
comparison after performing durable processing in the exhaust air system of engine DYNAMO equipment which 
installed the 4-cylinder 2.5L diesel power plant is incorporated, and it is NOx at the time of a temperature up with a 
catalyst inlet temperature of 200 degrees C - 450 degrees C. The inversion performance was measured. The 
programming rate of catalyst inlet temperature is about 60 degrees C/min, and is average HC/NOx in the exhaust gas al 
this time. As for SU space velocity, 2.5** of a ratio is abbreviation 43000h-L It is HC/NOx in exhaust gas by pouring 
in gas oil from the nozzle prepared between the engine manifold and the catalyst with this equipment. It is possible to 
change a ratio. NOx in the catalyst inlet temperature of 400 degrees C of the catalyst of the example according to the 
example 1 of a catalyst performance test to drawing 1 , and the example of comparison The rate of purification is 
shown. At the catalyst which becomes an example, it is NOx clearly. The rate of purification is high, and the trap of the 
HC is carried out efficiently in a low-temperature region, and it is thought that the NOx purification efficiency in whicl 
it excelled since it was efficient and HC was used in temperature up process is shown. Moreover, it is NOx if the 
amount of support of the ratio of the pore volume of the 2nd layer, alkali, an alkaline earth, and rare earth separates 
from the range of the claims 2 and 7 of this invention. The improvement effect in the rate of reduction is low, and a bin 
clapper is known. 

[0038] It is HC/NOx by changing HC concentration in engine exhaust gas using the catalyst of an example 2 in the 
purification performance test of the example 1 of the <example 2 of catalyst performance test> catalyst performance 
test. HC/NOx after obtaining a ratio in a number level in 2.0 to 15.0 and performing the repeat of light-off-Right On 10 
times Average NOx to a ratio It asked for the rate of purification (catalyst inlet temperature of 400 degrees C). In 
drawin g 2 , it is horizontal -axis HC/NOx. It is a vertical axis NOx to a ratio. The rate of average purification is shown. 
At the catalyst which becomes this invention, it is HC/NOx. A ratio is NOx at ten or more conditions. Decline in the 
rate of purification is remarkable, and it turns out that the sufficiently high rate of purification is rather obtained in the 
moderate amount of HC. 

[0039] NOx in the light-off-Right On test after obtaining the oxygen density of engine exhaust gas composition in a 
number level in 2 to 10% of range and performing the repeat of light-off-Right On 10 times using the catalyst of an 
example 2 in the purification performance test of the example 1 of the <catalyst performance test 3> catalyst 
performance test It is Average NOx similarly about a component. It asked for the rate of purification (catalyst inlet 
temperature of 400 degrees C). It is [ as opposed to / a horizontal-axis oxygen density / in drawing 3 ] a vertical axis 
NOx. The rate of average purification is shown. It is sufficient NOx when an oxygen density repeats a light-off-Right 
On test at 5% or less. It turns out that the rate of purification is not obtained. This catalyst demonstrates high 
performance under 5% or more of conditions with rather comparatively many amounts of oxygen. 
[0040] The pretreatment method of the **** method pore distribution data analysis;BJH method sample by 
Measurement of pore distribution [ of the 2nd catalyst ], and pore volume> equipment; Shimadzu (Micromeritics) 
ASAPPU 2400 type measuring method;N2 gas adsorption; it is about 15h deaeration processing (10 to 3 or less torrs) 
at 250 degrees C. ■ 
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Analysis data; addition adsorption pore volume is plotted from the data by the side of adsorption to a meso pore 
.diameter, and it is the capacity sum V4 of with a lnm or more diameter [ 4nm or less ] pore after this. Capacity total 
VK>0 of with a lnm or more diameter [ lOOnm or less ] pore It asked and x(V4 / V100)100(%) was computed. 

[Effect of the Invention] As mentioned above, when the catalyst for exhaust air gas cleanups and the exhaust air gas 
cleanup method of becoming this invention are used, it is conditions including low temperature 150 degrees C or less 
and, moreover, is low HC/NOx. Since purification of the exhaust gas of ratio conditions is attained [ that it is efficient 
and ], there is little environmental pollution and it can offer the automobile excellent in economical efficiency (mpg) 



[Translation done ] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] One or more sorts of components chosen from the platinum (Pt) component, the palladium (Pd) component 
and the rhodium (Rh) component. The 3rd catalyst bed which makes the catalyst bed containing one or more sorts of ' 
components chosen from the alkali component, the alkaline-earth component, and the rare earth component the 1st 
catalyst bed, and makes a principal component the zeolite which prepares the 2nd catalyst bed containing beta zeolite 
on it, and contains a copper (Cu) component and/or a cobalt (Co) component on it further. It is the catalyst for exhaust 
air gas cleanups equipped with the above, and is characterized by making the 2nd catalyst bed contain a silica (Si02) 
Claim 2] The cataly st for exhaust air gas cleanups characterized by the capacity sum of with a lnm or more diameter 
[ of the 2nd catalyst bed / 4nm or less ] pore being 50% or more of capacity total of with a lnm or more diameter 
I lOOnm or less ] pore m the catalyst for exhaust air gas cleanups according to claim 1 . 

[Claim 3] The catalyst for exhaust air gas cleanups to which the amount of silicas contained in the 2nd catalyst bed is 
cSTT? bem8 10 " 50 Weight SeCti ° n t0 bCta Ze0l ' te ' n ° atalySt f ° r CxhaUSt air gaS cleanu P s according to 
[Claim 4] The catalyst for exhaust air gas cleanups characterized by for a claim 1 or 3 not being but the silica of the 2n. 
catalyst bed using as a raw material the silica sol which is lnm or more particle size of 4nm or less in the catalyst for 
exhaust air gas cleanups given in that term. 

[Claim 5] The catalyst for exhaust air gas cleanups characterized by the alkali, alkaline earths and rare earth 
components which a claim 1 or 4 is not but the 1st catalyst bed contains in the catalyst for exhaust air gas cleanups of a 
publication iin i that term being one or more sorts of components chosen from magnesium (Mg), calcium (calcium) a 
potassium (K), banum (Ba), a lanthanum (La), strontium (Sr), caesium (Cs), and the cerium (Ce) 
[Claim 6] the content of one or more sorts of components chosen from the alkali, alkaline earth and rare earth 
component which a claim 1 or 5 is not but the 1st catalyst bed contains in the catalyst for exhaust air gas cleanups of a 
publication in that term - per [ honeycomb-like monolithic catalyst 1L ] ~ the catalyst for exhaust air gas cleanups 
characterized by containing in 0.6 mols or less exceeding 0. 1 mols 

[Claim 7] It is the exhaust air gas cleanup method using the catalyst for exhaust air gas cleanups given in a claim 1 or 
one term of 6. The aforementioned catalyst for exhaust air gas cleanups is installed in the exhaust air system of the 
internal combustion engine with which an air-fuel ratio (Air/Fuel ratio = A/F) is operated on 14 7 or more RIN 
conditions, an oxygen density at 5% or more And the exhaust air gas cleanup method characterized by for the ratio (a 
following and HC/NOx ratio and brief sketch) of the amount of hydrocarbons required for nitrogen oxide and a 
hydrocarbon to react and convert nitrogen oxide into nitrogen and the amount of nitrogen oxide exceeding 0 and 
circulating and contacting ten or less exhaust gas. ' 



[Translation done] 
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